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COMPLETE SPEdPICATEON 

Polymer Products suitable for use in the Treatment of the 
Hair and Compositions containing them 

We. L'Oreal, a Fxeach Body Ooiporate; 
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of 14 me Royale, Paris, France, do hereby 
dedare the invenirion- for which we pray that 
a patem may be gmwed tjo us, aaid the merdiod 
by which it is to be performed, to be paitdctt- 
larly described in and by the following state- 
ment: — 

This Hivenlioa relates to polymeric pro- 
ducts useful in cosmetics ^d m the treaunent 
of idle hair, to processes for their preparation 
and to compositians containing them. 

Among the substances a.t present employed 
as fixatives or setting agents for hair are deriva- 
tives of copolymers of maleic anhydride and 
an ethylenic monomer such as ethylene. How- 
ever, "diese produois suffer from the disadvan- 
tage that they 'have Httle affinity for the keratin 
which constitutes the hair, so "diaic the hair 
lacqueis conitaining them do not adhere well 
and are lapidly mnioved under the mechamcal 
aatians to which the ha& % subjected. Qmse- 
quently, the sets produced vhese setdng 
agextcs are not as durable as could be deslKd. 

It has now been found accoiding to the 
present invention that cettam new daivaitives 
of maleic anhydride - ethytemc copolymers, 
having a chemical structure sudx that they 
have an afliniity for fceraum, aaie most satis- 
faccory for use in hair-setiting agents. These 
substances also act on the hair as softening 
agents which impart to it a greater diding 
power, w'hereby its appearance is improved 
and combing is greaidy faciMtated. 
^ The new polymeric products of this inven- 
tion are prepa-red by a process which com- 
prises reactmg a copolymer of maleic anhydride 
and an ethylenic monomer in which the molar 
ratio of ethylenic monomer : maleic anhydride 
is from 1 : 1 to 1 : 0.7, with a polyantiine having 
a primary or secondary iamiine group and 
one or more tertiary amine groups. 

The copolymer is preferably one derived 
from ethylene, vin vlimethvl ether, vinylediyl, 



ether, styrene, a haio-styrcne, or a styrene 
homotogue, as the ethylenic monomer, and a 
potyamane of formula: 

Ra 

where Rx is a hydrogai atom or an alkyl 
radical of 1 — 4 carbon atoms; R2 is an alkyl 
radical of 1—4 carbon atoms; R* is ant alkyleoe 
radical having 2 "do 6 carbon atoms, preferably 
a 1,2 - ethylwie, 1,2 - propyleirc, 13 . propyl- 
ene or 1,4 - buftylene radicaili; ami R, is an 
alkyl radical of 1---4 carhon anoras or a radical" 
of the formula — .R^— N— (R2)a, wbssc R^ and 
R2 have the values given above. Whai the 
ethylenic monomer is ethylene, vinylmethyl 
ether, yinytethyl ether, or styrene, and the 
polyanjine has the aforesaid formula, the co- 
polymer is bdieved to have tihe fonnula:— 
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N— R, 

I- 

N — R3 

1^ 

in which R is hydrogen or a methoxy, ethoxy 
ox a phenyl radical and R, Rj, Ra and R4 
are as hereinbefore defined. 

The polyamine used in the process of the 
invention can be a primary - tesdaiy amine, 
for instance N,N - dimethyl - 1,2 - elfcylene- 
diamine, NJ^ - diethyi! - 1,2 - eJthylenedi- 
amine, - dimethyl - 1,3 - propylene- 
diamine, NJ^ - diethyl - 1,3 - propytene- 
diamme, - dipropyl - 1,3 - propylene- 
N . propyl - isr - meithyl - 1,3 - 
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propylenedaamine or - dinrnthyl - 1,4 - 
butylenediaminej or a secondary tertiary ajuine, 
for instance - dimethyl - N' - methyl- 
ethylenediamine or N,N - dimethyl - N' - 

5 metfay^ropylenediamine. 

The process of the present invention may 
be carried out in the homogeneous phase by 
using as reaction medium a common solvent 
for Sie starting copolymer, for the palyamine 

10 and for the polymeric product though, of 
course, die solvent must not be one which 
would react with those substances. Suitable 
solvents are acetone, dioxan and pyridine. 
The process can alternatively be carried out 

15 in h€<Terogeneous medium by dropping 'the an- 
hydride copolymer in small pordons and with 
go^ sclrring into an aqueous solution of the 
polyamine. 

It is preferable to use propordons of co- 

20 polymer and polyamine such that the primary 
and secondary amine groups and the aiJiydride 
functions of the polymer are in equimolecular 
propotttions. In thfe way excellent yields, 
for example about 80%, can be obtained. 

25 There may be added to the reaction mix^ 
ture other products whidi reaa with the an- 
hydride fimctioo, for instance, a primaiy or 
secondary amine or an alcohol. 'Where this 
is done k. is reooomieaded, in order that the 

30 reaction may uake place widi a good yield, 
to add to the nwyture of readsoits in addition 
to the primaiy or secondarj^i amine or the 
alcohol a tertiary amine in diemioaJs equiva- 
lent quanitiiy. 

35 The polymeric products of the process of 
die present invemion can be used as setting 
• agents, for example ;m solucbn at concentra- 
tions between 0.5% and 6%, espedally 
between 2% and 5 % by weight, in water or 

40 in aqueous alcohol. They are also of use 
in cosmetic gels or creams as thickening 
agents. 

The invention is illustraced by the following 
Examples. 

45 Example 1 

Into 250 cc. of a 2% solution of NJ^ - di- 
methyl - 1,2 - e±ylenediamine in water there 
is dropped in small successive portions, and 
with vigorous stirring, 8.85 g. of a copolymer 

50 of equimalar proportions of methylvinyl ether 
and maleic anhydride, care being taken that 
each successive portion of the copolymer is 
dropped only when the preceding portion has 
been completely dissolved in the amine solu- 

55 tioti. To the resujtemg viscous solution there 
is added a mixture of equal proportions of 
alcohol and edxyl acetate wMch precipitates a 
solid polymeorlc product 
The piodua of the Feactibn may be used as 

60 ^ sofitem'i^ agoxt by imxodudng it into a 
shampoo in a proportion of 0.5% by weight 
The shampoo thus treated provides a lather 
wiiich is particularly soft to die touch and im- 
parts to the hair hig^ gloss and suppleness. 

65 The product of tMs Example may a<lso be 



employed as a thickening agent for oosmeocs, 
preferably in a concentration of about 2% by 
weight 

Example 2 

To 250 cc. of a 10% solution of - 70 
diethyl - 1,3 - propylene - diamine in acetone 
arc added 250 cc, of an acetone solution con- • 
taaning 9.6% of an ethylene - malejc anhydride 
copolymer (molecular ratio 1:1). It is ob- 
served that the reaction starts by itself with 75 
evolution of heat, and it is di^ sufficient to 
complete it by heating. The solvent is then 
removed from the resulting solution by 
evaporation, leaving as residue a polymeric 
product 80 

The product obtained may be successfully 
used as a softening agent for setting lotions 
by dissolving it in a proportion of 3% by 
weight in 30% aqueous solution of ethyl 
alcohol. The resulting solution has ^ low 85 
viscosity if the starting copolymer is itseilf of 
low viscosity. 

Example 3 

To 100 cc. of an aqueous solution contain- 
ing 6% of N,N - dimethyl - 1,3 - propylene- 90 
diamine, 4% of butylamine and 4.2 g. of 
pyridine is added in small quantities 14.3 g. of 
a copolymer of equimolecular proportions of 
ethylene and maleic anhydride, .care being 
taken, before each successive portion of co- 95 
podymer is added, that the preceding portion 
has been completely dissolved. 

The solution thus obtained may be directly 
employed or the xeacdon product may be 
separated by evaporation and washing with 100 
alcohol so as to elunzoate any umeaooed anune. 
The polymeric product thus obtamed may 
be employed in solution in water or in an 
aqueous alcohol as a setting lotion. The con- 
centration of polymeric produa in such solii- 105 
tions may be, for example, from 2% to 5% 
by weight, the lotion containmg, for exampk, 
25% by weight of alcohol. 

Example 4 

18 g. of a copolymer resulting from the co- HO 
polymerisation of 104 g. of styrene (1 mol) and 
88 g. of maleic anhjdride (0.9 mol) arc re- 
acted with 100 cc. of an aqueous solution con- 
taining 10% of NJ^ - dietiiylethylene - di- 
amine, the copolymer being added in small 115 
successive portions and care being taken to 
ensure that each successive portion has dis- 
solved before the next portion is added. The 
solution thus obtained may be employed in 
combination with the products obtained in 120 
accordance with Examples 2 and 3, for die 
same puiposes and in the previously indicated 
concentraitions. For example, k is possible 
to obtain an excellent setting lotion by iiaro- 
dudng into a 20% by weight aqueous solution 125 
of ediyl alcohol 0.5% by weight of the pro- 
duce of this Example and 1.5% by weight of 
the product of Exsample 3. 

WHAT WE CLAmiS : — 

1. A process for tiie pnpamion. of polymeric 130 
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.products sintaMe for use in setting agents far 
human lair, whSeh comprises ireactung a co- 
polymer of msdeic anhyckide and an ethyfeuiic 
■ monomer, in wMdi the moJaxrafib of ethyM 
5 hiOQomer.'jnaleic anhydride is from 1:1 to 
1:0.7, widi .a polyamine having a primsiry 
. I or seoondary amine group and one or more 
ttstiaay amine groups. 
2. A process accoitimg ito deam 1^ m which 
10 the poly-^mine has the formulia!: — 
R,— NH— R,— N--^l, 



where Ri is a hydrogen atom or an alfcyl 
radticajl of 1 — 4 oarboa atoms; R2 is an alkyl 
radical of 1—4 carbon atoms; R^ is an 

• 15 alkylene radical having 2 to 6 carbon atoms; 
and R, is as alkyl radical of 1—4 'carbon 
atoms or a radical of the formula 
— R4— N— (R,)^, 
•where R4 and R- have the vaiLues given above. 

20 3. A process acoord'mg to daim 1 or 2, 
in which the etliylcnic moniomer of die co- 
polymer is efthyfene, vinyhnefdiyi ether, vinyl- 
ethyl ether, styrene, a •haio-styrene, or a styrene 
homoilogue. 

25 4. A process according to diaim 2 or 3, in 
' which the Copolymer is one which iias been 
prepared by the copolymerisatioii of the mono- 
mers in subsuanti'ailly eqmmdlar proporttons, 
■5. A process accordhig •00 dtaam 2, 3 or 4, in 
30 which Ri is a 1^ « ethylene, 1^ - propytene, 
1,3 - propylfeiK or 1,4 - butytene radiScal. 

6. A process according to any of the pie- 
oedling claims, in which tlie polyamine is n}I- 

i dimethyl - 1,2 - ethylenediamine, - 
35 diethyl - 1,2 - ethylcnedianmie, - di- 
methyl - 1,3 - propyleneddamiiae, N^N - di- 
ethyl - 1,3 - propylenedifamaine, NJSl - di- 
propyl - 1,3 - propylenediamine, N - prop^ 
N - methyl - 1,3 - prcpytenediamiine or 
40 - dimethyl - 1,4 - butylene - thiamine. 

7. A process according to any of chims 1 Ito 
5, in which the polyamine is Njfl - dimediyl- 

- methylediylenedlBamiine or NJt^ - di- 
methyl - - methylpropyiencdiiamiine. 
45 S . A process acconHng to any of the pie- 
ceding chdms, in which ±e copolymer and 



polyamline are used in amounts such that they 
contain respectively subs^tantiaMy. 'equimokr 
proportions of lanhj^ide rmgs and 'ptdmairy 
or secondary flTntiynp- groups. 50 

9 . A process accoatJing to any of dbe pre- 
cecfeg diaiikns, in which a primary or secoDdary 
amine or an alcohol which wili reaa with the 
anhydride funcdon of the copolymer is present 

m tbe< reaction nnxTure. 55 

10. A process according to any of the pr&- 
ceding claims, fin which the readciaa is caniifed 
cut !m the homogeneouis phase in a common 
solyeoc for the starting copolymer, for the 
amine and for the podymefric pnoduot resulting 60 
from the reaction. 

11. A process according to oten 10, in 
which the zeaccton mediium is QobGoaii^ dxoBsain 
or pyridine. 

12. A process acoGsding to any of claiins 65 
1 to 9, In wladi the reacdoD is oamted out 

m a heterogiM3cous medium, the oopottynier 
being ad^ed m snoall portraios to am aqueous 
soihition of the amine. 

13. A process acoordibg to c^ianm t substan- 70 
tiolly as described heneb. 

14. Polymeric produces suitable f6r use in 
compositions for tctatment of the htanaa hair, 
when ohrtained the process of any of the 
preceding cliaims. 75 

15. A oompossitron for treating human hair^ 
which comprises a soiutman of from 0.5% to 
6% by weight of a compound dauncd in 
claim 14 dissoilved in water or in an aqueous 
alcohoilic solvECion. 80 

1'6* A composlLtion aooordmg to diaun 15, 
in which the amouot of tSie said oompound- is 
from 2 to 5% by weight 

17. A cosmetic composition in the fonn of 
a gd or cream, which contains as a thickening 85 
agenit a produce cifeimcd in daim 14. 

IS. A method of treating human hair, 
which oomprilses applying to the hair a producJc 
claimed in daim 14 or a composition claimed 
in claim 15 or 16. 90 
J. A. KEMP & CO., 
Ghartered Patent AgentSi, 
14 Soudi Square, 
Qray^ Ian, London, W.Cl. 
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